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PROBLEM TO BE SOLVED: To obtain the subject composition having a promoting action 
on maturation of gastrointestinal tract by making the composition include a specific 
substance or a phospholipid containing the substance. 

SOLUTION: This nutrition composition for infant comprises sphingomyelin or a 
phosphol. P |d containing sphingomyelin. In the preparation, preferably the composition 
contains 0.05-4.0 g of sphingomyelin based on 100 g solid content of the composition 
Preferably the raw material of sphingomyelin used is preferably derived from milk and 
cow s milk a whey protein concentrate(WPC), etc., are used the raw material. A method 

?a?i aos ? With 3n 6ther ° r aCet ° ne ( Ja P ane se Unexamined Publication Number 
J-4/,iy2), etc., are used as a method for producing sphingomyelin from cow's milk a 
whey protein concentrate(WPC), etc. 
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[Claim(s)] 

[Claim 1] The nutrition constituent for infants which has the alimentary canal maturation 
acceleration operation characterized by blending sphingomyelin or sphingomyelin 
content phospholipid. & y 

[Claim 2] The nutrition constituent for infants according to claim 1 characterized bv 
including 0.05g - 4.0g of sphingomyelins per lOOg of solids of a constituent. 



[Translation done.] 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the nutrition constituent for infants 
which blended sphingomyelin or sphingomyelin content phospholipid and which has an 
alimentary canal maturation acceleration operation. By taking in the nutrition constituent 
of this invention, maturation and development of an alimentary canal are promoted and 
[0002] VeneSS ' aS impr ° vement in di S esti °n nature, is acquired. 

[Description of the Prior Art] Recently, about the nutrition constituent for infants the 
product which is an ultimate target and which was fairly approximated to mother's milk 
in component is offered by improvement in a technique. However, in the functional side 
the room of many amelioration is still left behind compared with mother's milk On the ' 
other hand, a few [ in spite of containing many sphingomyelins in mother's milk / the 
research remains m cell RE ** RU, and / the research report about the physiological 
function m a living body, especially milk infancy ]. Therefore, the effectiveness as one 
component of the nutrient of sphingomyelin is not recognized. Moreover, if it calculates 
from the nutrition constituent which made cow's milk the subject also in content, and the 

Z I II h ( I NUtr > T° L 1 16 ' PP - 50 " 1 986) Which Zeisel and other * reported about 
the milk powder for puenculture especially, the average sphingomyelin content in 

mother s milk contains 0.0018 - 0.0071%, and below a moiety with the milk powder for 

puenculture after a formula to being 0.0144%. In addition, the nutrition constituents for 

infants m this invention are the modified milk prepared for sucklings, proteolysis milk, 

follow-up milk, specific nutrition modified milk or the modified milk prepared as an 

object for small children, and a baby food, and these do not ask gestalten, such as a 

EX^Sr * 3nd i u t0rt work P iece and a desiccation article containing milk powder 
[0003] Moreover, although the lecithin which is the mixture of phospholipid is generally 
used as a natural emulsifier, sphingomyelin is not contained in typical soybean origin 
phospholipid as shown in Table 1. From such a thing, sphingomyelin is not enough 
[0004] nutrition constituent for infants by which current offer is made 

[Table 1] 
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The phospholipid presentation of the cow's milk origin and the soybean origin (%) 

******************** || ** nu ************** ****** 

******* ** mac j lme j forerunner . ** machine I ** ****** ****** ** 

******** ** **** TJ-„" . i j • 

- Horizontal empress I rice porridge . Horizontal ** I forerunner 
****** ****************** ~. t: ° 1 i «'ciumici . 

************ Opportunity I empress **** 1 ** ****** ******** 

**.:. .? P . P .°. rtUnity 1 ** " g °° d ** % ****** ** **** " Horizontal ** I machine ; ** 

»5 J1>55 JiJi J5i> J?5>3?555 5 J?> j \\\ \ [0005] 

[Problem(s) to be Solved by the Invention] In view of the above-mentioned situation this 
invention persons were sure of the sphingomyelin contained in mother's milk being what 
has a certain physiological effectiveness to infants, and came research in piles 
wholeheartedly. Consequently, it found out having the effectiveness which promotes 
infants alimentary canal maturation. Therefore, this invention article makes it a technical 
problem to offer the nutrition constituent for infants which has an alimentary canal 
[0006] atlOn a ° Celeration °P eration b y blending or strengthening sphingomyelin. 

[Means for Solving the Problem] In this invention, it is characterized by blending 
sphingomyelin with the nutrition constituent for infants as an active principle which 
promotes alimentary canal maturation. The refined thing is sufficient as the 
sphingomyelin to be used, and it may be used as sphingomyelin content phospholipid 
However, as shown in Table 1, as for the raw material, it is desirable that it is ****** 
?ro j£?no d A? us f, fresh a whe y P rot ein concentrate (WPC), etc. the approach ' 
(JF,3-47192,A) and butter which are extracted with the ether or an acetone as an 

h ° f obtainin S sphingomyelin from fresh milk, a whey protein concentrate 
CWPC), etc. - warming - there are an approach using the water-soluble fraction 
containing the butter card obtained by dissolving or butter SERAMU, an approach using 
the milk fat globule coat fraction contained in buttermilk or butter SERAMU etc and 
sphingomyelin contents are about 28%, about 9%, and about 9%, respectively. Moreover 
the sphingomyelin which raised purity may be used by refining these sphingomyelin ' 
content phospholipid by technique, such as dialysis, ammonium sulfate fractionation gel 
filtration, isoelectric point precipitate, ion exchange chromatography, and solvent ' 
fractionation, such sphingomyelins and sphingomyelin content phospholipid - a liquid 
and tine particles - it can be used also in the state of which 

[0007] The nutrition constituents for infants of this invention are the modified milk 
powder for infants, the modified milk powder for low birth weight infants, follow-up 
milk, the modified milk powder for allergosis children, etc., and protein, a lipid, sugar 
vitamins, and minerals are constituted as a principal component. Moreover, in addition to 
this, the component which can be blended may be added to the nutrition constituent for 
inf ants. As a source of protein, vegetable protein, such as milk protein fractionation 

oK- eC ! S Ax^ aS , C f S o m ' 3 Wh6y Pr ° tein concentrate (WPC), a whey protein separation 
object (WPI), alphaS-casem, alpha-lactalbumin, and a beta lactoglobulin, or soybean 
protein, and wheat protein, a peptide, amino acid which are whenever [ various 
decomposition ] and disassembled these protein in enzyme further, etc. can be used As a 
source of a lipid, the judgment oil of these fats and oils, hydrofined oil, an ester 
interchange oil, etc. can be used for vegetable fat and oil, such as animal fat and oil such 
as fish oil containing milk fat, lard, beef tallow, a bonito oil, a tuna oil, etc., or soybean 
oil, oleum rapae, corn oil, palm oil, palm oil, palm kernel oil, safflower oil, sesame oil 
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linseed oil, Oenotherae Biennis oil, a medium-chain-fatty-acid triglyceride (MCT) or 
cotton seed oil, and a pan. As a source of sugar, oligosaccharides, such as a lactose a 
maltose, grape sugar, cane sugar, a dextrin and a galactosyl lactose a fructo 
oligosaccharide, and lactulose, an artificial sweetener, fusibility polysaccharide, or starch 
can be used. 

[0008] "As a vitamin and the source of a mineral CODEX specification and the related 
health activity regulation containing infant food of particular application food 
CAC/VOL.IX- the 1st edition and Supplement 1, 2, and 3, and 4" (Japanese international 
dairy league ,ssue and 1993) 1993 "edition assignment item food additive handbook (the 

edition ol revision) (food, science company issue, and 1993)" Or "a report-to 
authorities food additive and food material natural product handbook" (the 12th edition) 

food, science company issue, and 1992) What can be used can be used for infant food in 
the vitamins of a publication, and minerals. For example, as vitamins, vitamin A, vitamin 

.' v,tamin C > Vltamin E > a vita min K, a folic acid, pantothenic acid, beta carotene 
nicotinamide, etc. can be mentioned, and calcium, magnesium, iron, copper, zinc/iodine 
manganese, a selenium, etc. can be mentioned as minerals. Moreover, in order to blend ' 
sphingomyelin with the nutrition constituent for infants and to demonstrate an alimentary 
canal maturation acceleration operation, when the intake of the usual nutrition constituent 
is taken into consideration, it is desirable to make it 0.05g or more of sphingomyelins 
included per lOOg of solids of a constituent, but even if it blends exceeding 4 0e 
effectiveness does not change so much 
[0009] 

[The example 1 of reference] Preparation of the sphingomyelin content phospholipid of 
the cow s milk ongin> After the chloroform-methanol (2:1) solution extracted the 
reaction mixture which the protease was made to act on 10% water solution of a whev 
protein concentrate (WPC), and was obtained, it condensed, the acetone extraction was 
carried out further, and the conjugated lipid fraction was obtained. Next, FURORO silyl 
column-chromatography processing of this conjugated lipid fraction was carried out the 
phase extract was carried out with the chloroform-methanol solution and the 
phospholipid fraction was obtained. Silica gel chromatography processing of this 
phospholipid fraction was carried out, the fraction obtained by carrying out a phase 
extract with the chloroform-methanol solution was freeze-dried, and sphingomyelin 
content phospholipid was obtained. Sphingomyelin content was 95.2%, when it colored 
by Dittmer s reagent and measured by the densitometry method, after carrying out thin- 
[00?0] atOSraPhy P rocessin g of this sphingomyelin content phospholipid. 

[Example 1] To 24kg of Manufacture of infant formula using sphingomyelin> 
skminulks 750g (WPC) of whey protein concentrates, The addition dissolution of the 
4.4kg of the lactoses is carried out. To this Water soluble vitamins (vitamin-Bl , vitamin- 
B2 vitamin-B6 , vitamin B 12, vitamin C, niacin, a folic acid, pantothenic acid, a biotin 
a choline, inositol) minerals (a calcium carbonate, potassium chloride, magnesium 
sulfate, and sodium ferrous citrate -) 2.39kg of preparation fats which dissolved 100g 
sphingomyelin 1 Og, and fat soluble vitamins (vitamin A, vitamin D, vitamin E, a vitamin 
K beta carotene) for the copper sulfate and the zinc sulfate, respectively was mixed and 
it homogenized. The obtained solution was sterilized, it condensed and dried with the 
conventional method, and 10kg of milk powder was obtained. Sphingomyelin 13mg / 
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1 00ml were contained in the modified milk which dissolved in warm water and adjusted 

this milk powder to 1 3% of rates of a solid 

[0011] 

[Example 2] To 24kg of Manufacture of infant formula using sphingomyelin content 
hp.d of the cow's milk origin> skimmilks, 750g (WPC) of whey protein concentrates 
The addition dissolution of the 4.4kg of the lactoses is carried out. To this Water soluble 
vitamins (vitamm-Bl , vitamin-B2 , vitamin-B6 , vitamin B12, vitamin C, niacin a folic 
acid, pantothenic acid, a biotin, a choline, inositol) minerals (a calcium carbonate, 
potassium chloride, magnesium sulfate, and sodium ferrous citrate --) 2 0kg of 
preparation fats which dissolved 50g of sphingomyelin content phospholipid and fat 
soluble vitamins (the vitamin A, the vitamin D, the vitamin E, the vitamin K beta 
carotene) of the cow's milk origin obtained in lOOg and the example 1 of reference in the 
copper sulfate and the zinc sulfate, respectively was mixed, and it homogenized The 
obtained solution was sterilized, it condensed and dried with the conventional method 
and 10kg of milk powder was obtained. Sphingomyelin 17.7mg / 100ml were contained 
in the modified milk which dissolved in warm water and adjusted this milk powder to 
13% of rates of a solid. 
[0012] 

[The example 1 of a trial] The experiment which carries out artificial childcare of the 
S.D. system rat of a Verification test of alimentary canal maturation acceleration 
operation> breast-feeding term using the synthetic milk prepared to rats was conducted 
After setting up the group (addition group) which prescribes for the patient the synthetic 
milk (sphingomyelin content of 2.2g in lOOg of solids) which added 0.5% (w/v) of 
sphingomyelin content phospholipid of the cow's milk origin obtained in the example 1 
of reference, and the group (additive-free group) which prescribes additive-free synthetic 
milk for the patient and performing a stomach cannulation operation to the rat of seven 
ages in day, artificial childcare was carried out ****(ing) by the syringe pump. After 
having abstained from food on the 6th day of artificial childcare, having dissected on the 
7th, extracting the small intestine and measuring the weight and die length, the lactase 
which are scraping and a tunica-mucosa-intestini-tenuis enzyme in a cover glass about 
the tunica mucosa intestini tenuis, a maltase, and the disaccharide hydration enzyme 
activity and leucine aminopeptidase (LAP) activity of sucrase were measured under the 
ice temperature. The weight of a small intestine and the measurement value of die length 
are shown in Table 2. 6 
[0013] 
[Table 2] 

Weight and die length of a small intestine (average ** standard deviation) 

* 7 77*I77777~7 — 7" ^ addition Additive-free group Weight (g) 1.61**0.1 1 

* 1.23**0.16 Die length (cm) 55.6**2.08 * 49.6**3.66 T____f__ * . D< 

0.05 (mann-whitney Utest) ' 
[0014] Activity measurement of the tunica-mucosa-intestini-tenuis enzyme in Table 3 
was performed by the following approaches. The homogeneity fraction was prepared 
with the homogemzer after suspending the tunica mucosa intestini tenuis in a cold 
physiological saline. It is Lowry about the protein content of the homogeneity fraction of 
this tunica mucosa intestini tenuis. It measured by law. Measurement of disaccharide 
hydration enzyme activity uses a lactose, a maltose, and a sucrose for a substrate and is 
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substrate solution 50microl and homogeneity fraction 50microl of the tunica mucosa 
intestini tenuis. It mixed and 37 degrees C incubated for 30 minutes, reaction mixture 
20microl ******** the amoum of glucoses which was decomposed by the enzyme and 

separated was measured using the kit for glucose measurement (Wako Pure Chem 
industrial company make). The amount of glucoses (mumol) which separates in 1 minute 
by lg of protein of the homogeneity fraction of the tunica mucosa intestini tenuis showed 
activity. Measurement of leucine aminopeptidase (LAP) activity used the kit for leucine 
aminopeptidase (LAP) activity measurement (Wako Pure Chem industrial company 
make). The result is shown in Table 3. In addition, the rise of the increment in weight of a 
small intestine, elongation of a small intestine, the fall of lactase activity, sucrase activity 
maltase activity, and LAP activity was made into the index of alimentary canal 
maturation. 
[0015] 
[Table 3] 

Activity of a tunica-mucosa-intestini-tenuis enzyme (average ** standard deviation) 

Addition group Additive-free group Lactase activity 
38.42**17.49 * 93.42**20.67 (mumol/min/g protein) 

Sucrase activity 42.98** 16.58 * 12.65** 6.80 (mumol/min/g protein) Maltase activity 
365.55**49.93 * 280.68**38.65 (mumol/min/g protein) LAP activity 101 30**43 95 * 
60^**18.52 (IU/g protein) * ;p < 0 . 0 5 (mann-whitney 

[0016] It was admitted that the weight of a small intestine increased an addition group 
compared with an additive-free group, and the die length of a small intestine was 
developing from Table 2. Moreover, as shown in Table 3, the lactase activity of an 
addition group fell and sucrase activity, maltase activity, and LAP activity rose 
[0017] Usually, lactase activity falls at a breast-feeding anaphase, and sucrase activity 
and maltase activity rise. This is because the sucrase for ablactation approaching and the 
need for the dialytic ferment lactase of the lactose which is coming to take in food other 
than milk little by little, and is the only sugar in milk falling, and decomposing cane sugar 
and a maltose, and the need for a maltase increase. Therefore, the activity of these 
disaccharide hydrolase is reflecting soon change of the small intestine function which 
lasts to the weaning period from a breast-feeding term. Leucine aminopeptidase (LAP) 
activity rises with maturation of an alimentary canal from the breast-feeding term as an 
enzyme which participates in proteinic terminal digestion. Since lactase activity fell and 
sucrase activity, maltase activity, and LAP activity rose in this experiment, as for the 
addition group, it turned out that the function of a small intestine has matured more as 
compared with an additive-free group. Sphingomyelin became clear [ promoting 
maturation of an alimentary canal ] from the above thine 
[0018] 

[Effect of the Invention] Since the sphingomyelin or sphingomyelin content phospholipid 
used by this invention has the operation which promotes maturation and development of 
an alimentary canal and becomes remarkable [ effectiveness, such as improvement in 
digestion nature, ], the constituent containing these is useful as physic or food Moreover 
since maturation and development of infants' alimentary canal are promoted and it has ' 
effectiveness, such as improvement in digestion nature, by taking in as a baby food 
prepared as the modified milk prepared for sucklings, proteolysis milk, follow 1 rise 
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milk, specific nutrition modified milk, or an object for small children, it is useful 
especially as a nutrition constituent for infants. 
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1111**1 3] «H«»«A^iL«ftjR-C«>dM*«7 
[00 0 1] 

othelial differentiation gene (Edg) g:33Wcf£#L 

Striate, ^KMttMKfttt^PFKWII 
[0 0 0 2] 

[0003] x7 4>*KRm<D&MftmmtoT* 

1 -ij >gg (SPN-1P) 

[fbl 0] 

? }* 
HO— fj>— R 

OH 

ICov^Ttt^oftW^^p-c^o^^s^ 553^ SPN-1P& 
Htt y K t i"S 7 r ^^endothelial di 
fferentiation gene (Edg) # jLffi 3 £SHfMBdS»C* 

[0 0 0 4] Edgte 19903^;*— yagflet UTit 
fc^ri^ o — =.^^$tLfc[ Edg - 1(J B C, '90, 265, 

p. 9308)] # % ^CO^g, Edg - l^^D^^LT, Ed 
g -3( BB R C, "96, 227, p. 608) , Edg - 5 (AGR 16 
/ H 218) (J C B, "96, 135, p. 1071) ##<b*L7t 

PN- lP^Edg - KDftmteV ^KtJteo-Cl^BTtttt 
a^f^^^L (Science, "98, 279, p. 1552), ^(D^k, E 
dg ~ 3, &tfEdg - 5*>SPN - 1 P#»ft£*fl£"T*2fc£* 
J&***$jh,fc (BBRC "99, 260, p. 263, J B C "99, 27 
4, p. 18997) e 



[0 0 0 5] ik<gP]Bim%&±(D Edg - Id* SPN - \?<D 

W^ot, # y yft^f^y/^KtTy^ 

U-^^U— hL (Science, "98, 279, p. 1552), T!i > 
/*#**«fldWflSa^ SPN - lP^lJ»tdJ:oT, in vit 
ro^jkBP^e^w-ccoifcLWJiftASriifti-S (EMBO J. , 
"98, vol. 17, No. 14, p. 4066) 0 £/c, pa»P>ttEdg 

- i, 3cvm* Edg - 3£»»ji8ga£-*fc cHo»fc£/B 

t>, SPN - lP»S<S#W(C«^^{ffixibfc ("99^0^: 
±it^±^m^M p. 883) . 5E+M 6 tt, ^ 

A^USt* FlOdSttfiljfiL^^e^JCTSPN - 1 P 10~ 3 — 10 

£^1^5, F10«BJSt?« Edg - 1, gcVM* Edg - 3»i 
^OTL«f)f, Edg - 5^MLT^fc ("99^0 
o Mffil^«6fffia^/iot, SP 

n- ip*mfemi\&^^tz^m&$mffi&tix^z> C9 

9^±it^±^m^M p. 675, 883) 0 

[0 0 0 6] Jh<B¥>ffiffimfa (Eur. J. Biochem. "98, 
257, p. 403), ft^tt«S¥»ft«M& (Biochem. J. "9 
9, 338, p. 643) T*, t*hbh, SPN - 1 Ptf^ttKMAP 

*+—i*mmk&ng$£tix*5*), spn - lp^jfo.^^^ 
ffimm<Djjm£ftmi-z^m^mm£tix\t^z> 0 

[0 0 0 7 ] teUj^te, 7 y h (ClSPN - lP£Jlf?WSi88 

fe^ff^M»»o-««<7)W*>&ffiT«:«f»U, SPN 

- lP^ in vivoid^^T, >bmmi&T<Djjfa\£ftm L 
Tl/^WffitS^b/c fOO^IES^^Hg 1 ^ P. 12 

7) 0 ^e/we* &tffc h os»KR5p?&^* 

Edg - 3&St> SPN - lPj&SflHftflSU SPN - lP^P^Kffl 
tfft^ftrCV^ (Mollecular Pharmacology, '00, 58, 44 

9) 0 ^f-^M^<^)^^*DV>r, 

x*—%—<DmM$: SPN - l Pds#Si"5*J:9, SPN 

- 1 P^'L«^«»^«Hc*fLftO^*^LTt^^r 
ffltea^lft^tvO^ (Pfuger Arch - Eur J Physiol 

'99, 438, 642) 0 

[0 00 8] &L f gfa&MmiZR&-rSPN - lP^f^ffl^r, 

^m^W)^^^m^^xmn^tcm^ vegf^fgf 

- 2ft £<Dmtem*\£&Z>£L9%i±&. SPN - IPfr Edg 

- 1, Edg - 3ttt^"f S*i^J;ortB*«JJC{Eii$^ 

Edg^y*-^, mj&&A^teRmtiMm&<Dmmcft 
m^x^z-eim&&mM&tix\,^ (ceii "99, P . 30 
1)0 

[0009] spn - iP£Bdg*#flwtt'frfc: J: oT 3I£ 
j^c$tv5ig*J^^^iicoy ^y >-^co^, m 

^, SttB§»4«i6£& (COPD: chronic obstructive 
airway disease), W&ftJfcMfam&mirT 

3 frT V ^ £> (Pulmonary Pharmacology &; Therapeut 
ics, 2000, 13, p. 99) c 
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Edg - 3»*tt4JSgi:ttSr*u SPN- lP^ EdgOjS^ 
0>>^^^P£ih-t^*^c^^ T ^^(j. B. C. 9 
9, 274, 27, p. 18997) 0 * 7 5 ^ttftJWWMitR*'?* 
/WCf&SSW t-^Sb"^ S *^ $ tlT V > 3 (Circulat ion, 
99, 100, p. 861, Cardiovascular Res. , '94, 28, 

p. 1166) z<Dm&<DmmzEdg&m&i>m/v'T?\,*z> 

[0011] £i±<D%an*&1&'&'rz>k, spn - lPrt* Edg 

y^D^i (2S, 3Rflc) ^=t*s^<Dfc*£&j£&&m 
^S!i:f4i:»:ga«c5^SL-^^a! (2S, 3S#) * 

£fc, >Mitm*&i$£}vT^tefr<>tc 0 

[0013] Ztl&XCD&f&Mb lTli^7;v ;V 
QBti&*mm-tZ>Jym (0*®£>, Tetrahedron Lett., 1 
988, Vol. 29, p. 239; E. J. Corey b, Tetrahedron L 
ett., 2000, Vol. 41, p. 2765) f^^tlTV^ 

[0014] r^/iL-tyy^isat^u 

7 >f ^^»-Sr«afii-5*«fet>ftJ btit^S (P. 
Herold, Helv. Chim. Acta, 1988, Vol. 71, p. 354; 
I. Van Overmeirefb, J. Med. Chem. , 1999, Vol. 42, 
p. 2697) tf*, Z.<Oj3mX\**l'*m<DZfx2s<j\,*ejVT 

[0 0 15] TA^fc Wk&m£ttLXm&. T;v>r- 



^nbnt^S^ (M¥7 -291904-^«L J. Chem. S 
oc. , Perkin Trans. 1, 1994, p. 1257) N * U^il^^ 

[0 0 16] 

[*WdS»ftbJ;5ii-5ilUl] **W(OB»tt, Edg 

[0 0 17] 

T ;va — /Wfc^fe JiEdg$Sfm0L«Mfl sftSft Ir t 
T, r*38«ft^fcj ^5) dSEdgS^tttsmf^fc 

[0018] TSE— I 

[tell] 



HO~ 



^H 3 



OH 



CDCH 3 C n H <2n _ 2m) - (ntt. 2Hl9(Ofl{|^f 
H^O^IS-Cfo > mte x ?Ffi&fli»£r^U 0 7^30 

y-/i^-cfcs) -ct^*is, ^w^-m (2s, 3S) 

lo 0 1 9 ] 

^TKWtSo ^^Tt)J:^CH3C n H (2n . 2lB) 
-j OlI^fcCH 3 C n H (2n . 2m) -^l 

tt« -c J: v ^ r >v*r>vmm u < r ^ = ^ vss xrr v 

CH 3 C n H (2n _ 2m> -$r^^ 0 r/y^Sj 

b iocDit:«'C^^^T^<i:^r/^/u^u<i±r 
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[0 0 2 0] R<Z5#3= LV><fi«£ LTtl $XT<Dk<Dt)> 
hlfbtlZo nil ff*L<tt5-16t*)t), £ib{£ 
»*L<f«- 1 2-Cfc^> 0 mil #*L<teO-l-C 

fl niSl2©t* % 8ffi*S#*UV^ 0 



[flSl 2] 




[fki 3] 



UH 



[Ibi4] 




[0022] *mw<Dit&yo<D&t Itlt 
f^^mm, m*m&* ^^vmm.. -^^^mrn. 

* y ^tftifoTA'* y&JR4Sfc*?asfctf *b 
[0023] *»w<k*4fcr±v^mt>rtA»ft*e^ 

(E d g) £S#ttKt££r^U Edgi£*fi-£SPN - 1 P 

Wl «il^?:tM^^lt§ft§, f*i## 
fbite^ (Edg) S**{d«6t-rSEII6«r!i«^-5 0 

xfi mttmx&& (aixji »jBR«Mt;. (aj 

x.H ^FM^) ) . y (fllx.fl «tt 

(fljx.fi KttnsttftatKA. p^Ks^asifiL 

EE) *^S6*U<tti|»rSfcie><OJ;BHJIS:lft«'r 
3 0 ---C, rfHHHKgftBj £11 jh»L y^ft^ 

S#5«*v>v\ flJ^LTfl ttJIIRSI^tt^ft (fltlx.fl 

mm. ^mm) r^^a^si t 

*aW*ttcB31Ufc«4SftVH\ flJ^LTfl ng& 



C 18 S - 1 P(2S, 3S) 

A (COPD) . fettP?K»ia^#, IfftSXffiiL 
J3E, $L Bgftt, S«^s*>-5. 

[0 0 2 4] *XH<ofc£-ft£rfiXJ: LTffl^Sfc^U: 
fl @(*«a^, ift*Mfij£«&. Rtf-tottoertwoi'* 
-mmmx^xK, &mzi&cxMtX<Dt><D&m$i& 

m<DM%mffi\z.&ox, mm. %m. x^svm, mm 
m, mm. mm. fim. nmm. a-atai, ^timm-r 

Z>&&X$Z 0 mm, *»Ji:UTtt, fc.bx.ll fL 
ih^6/c^^(i. BKfcKJtai ( h7xn^) 

6-29864 2\cmm<D£o\zm$trz>z.k&x 
mxz, mm\z. m^xx^ifi. o. 001-10% 

(W/V) , ^F^U<fi0. 01-5% (W/V) -Cfc 

£o yvifttTfi, ^§:*3fey w«**y 

^•ft5 0 0 — 1 5 0 0 0<D/tf y t^>>x^uy-^y ^> 
^r^oeu^ny^l^ (fljx.fl ^d-^y 

^ f - 6 8 ) , ^4 looo — ioooo <ntf y 
^ u>^y 5>T-ai o o o— 2 o o o oo^Ky 

fie, j/yir y vKKKai^^K 2K y ^ y -fe y ^jjgi»» 
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T »0.0001~falOO mg /kg#S/0£Tl 0 lEIXtt* 

cDgfc^ftte, SftotS, SMfcfcJ: 
[0 0 2 5] *»W©ft**r±, J^TOjJaft&^^o-C 

(1) 

(A) TW-MKMn&tfL 



[^15] 



Cp 2 Zr> 



/CI 



(OCH 3 C n H (2n _ 2m) - <nf^ 2^19<Z)|(D^f 
1^16] 




Et 2 Zn 



& v ) *s»Mi-efeSo -KVT^^H5ti^^^!> 
•Mb^f^ ^<7)^ (J. Schwartz Org. Synth., 
1992, Vol. 71, p. 83) ^ 7k^{b ^3 7 ir V 

Ft l -7;w^y4fctt7 y ^7tf i/yg* 

(S. L. Buchwaldb, Org. Synth., 
1992, Vol. 71, p. 77) \£ X V Sffift / ir 

JWfrftjiail -^^V, 1 - K^W, 1 --O-^t 5 
^»^T*$>t). 5C0 1 -^V^^i/^c^^ 

£o £fc, 7 y ^7t^ r t 

~>>UT*fe^ U->\ 4-^PP7xr.;U7tf l/y, 1 — 
■J- 7 f/U7 ir ^ -5 0 

(0 0 2 6] (B) N-^tjb/c (S) -dvl^/Uahfr 

TSB5SI I ION-^:S|L7t (S) -*As*/U**V*S 




Et 

(S) -ir y V^bGarner^ (J. Org. Chem. , 19 
87, Vol. 52, 2361, Org. Synth., 1991, Vol. 70, p. 

is) ic£ox&!&-rz>^ttf~v$, •&itTfim&&m^ 

[^17] 



rn 



mnf>^^t^^f»i:-j|lc^otl^7;^ 
ft. 0il;ttf. ^y^;vt^^;v^x^ (z) , t-y 

h^rv^/l^—,^ (Boc) „ t — T^/M^v^/M* 
(Aoc) H 4 y^—J^^l/il }Vi$~>V, p— ^ 

[0 0 2 7] (2)^1 <Dik^m<D^$L 

Hbi8] 
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h nr 




r n 



R VI 



R'O — I 




HO-I 



[0 0 2 8]ilII: ±|2 (1) (A) T^tfcT/u 
tr^MtMb. ±IB (1) (B) -emzjZl I ICON- 

&mL>tc (s) -*/\s*jvjr*y-s v is^mmtet 

Utl 9] 




&mt* j-ui/tz t^<D^u y^tm^m^mmxh 

£«> ^SM^tt- 30—30^ 4^^-20—0^^^* b 

[oo2 9] m^, ut&mcttL: rm^-rm 

®>W-tZ>o #^8-500816^^ Bioorg. Me 



Cp2Zr N + sss — R 



R 



R VII 



d. Chem. Lett., 1992, Vol. 2, p. 973fBi£<7)^: V X u 

[0030] I2ii : 1 1 o^t/yy$: 

[ft2 0] 



VI 



^^^>'^mOT^^^ffiV^T. -20-100 
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[0 0 3 1 ] S3I§: *2X«T?»P>*lfcT$ 

Ufc2 i] 



vn 



tt, «Tlc»jBBS:K^i-5. A. Bielawska€>lcj:0«ft 
c?tlfe^T& (Tetrahedron Lett. , 2000, Vol. 41, p. 7 

821) T&6 0 /jc*5 % m&.tf}}) >mitmt ur*^*D 

T hiSfct>^fg£jh/ri^5 (A. Boumendjelb, J. 

Lipid. Res., 1994, Vol. 35, p. 2305) U ZxfSIg 

"C, TB*feO*W4 LV\ A. Bielawska^CO^ifetC 

<fctu£, it&mv i ic# lti y h y ta-^vi^ eg 
So y ^mitmt LTht&y y ^f^itiiiy 

vn^ii-3^t^itfc6o -2ot 

[0 0 3 2] ^4 11 : fb^feV I I (Or^/SW 

m^^mmmxh r> . &m&nv i i i^L3- 

it* * u t*<D^ u ? >itmt*mtmmxtb * G s 
fomMte, ^-4otw*Lt\ ££u y^^ji 

bV (TMS) S) lc3Hft£jft,S»&fc: 

£<5o mffi'&, ttXttl^M U¥ 

*S& (Wttf, THF-7kS^*jH»a>&) i-srttcj: 

[0 0 3 3] 



» Wfc^fe I fc^vT. R=n-C 10 H 21 ) CD^tft 
1 . * W^-ClS-N-Boc-N, 10 — T y^nfUry-^ 
^^v^ (Ib^l If£:fc^TR=n-C lo H 21 , A = 
Boc. B = CH 3N C = CH 3 ) 

r/u=f^»H»T, **fb*{k^3yt^490mg (1.8 

mraoD^r^by ^U>2mHC^^3^-fr x 7kJftLfcaSE>, 
1- Kt^v-V (R=n-C 10 H 21 ) 310 mg (1.8 nnnol) 

3*VSr»|«Lfca ^<DfcJ&m£-2Q°C\Cft%\^tc&, 
^f/«<D1.0 af*^*ttl.8 ml (1.8 mmol)£ 
#nx.> *Hl05>M9H*L^o -tC^TA^fc Kft-fr* I I 
I (A=Boc, B = CH 3 , C = CH 3 ) 118 mg (1.0 
mmol) <Dmit* *f- U Vfijffc 2 ml&jbDx., -20~0°C~e 

iSU ft®?xf;HcT^Lfc 0 JgSr#«U *f*§feJi£r 

2lnlttffibfc 0 *^£$£#T«7k«tR"*- h y 

600mg£§o Ac 0 rtv^r^y ^7<^/V^n^ — 
(^^ri^>- / /f^^ai^u= 9 : l-*6: 1^4: I) X 

r t\c£<o mMit&b&m&MfttoKt it 35 

0 mg (IR^88%) 4f7t 0 

[a] D -41.4° (c 1.26, CHC1 3 ) 

X H-NMR (C 6 D 6 , 80 °C) : 8 (ppm) 0. 89 (3H, t, J = 6. 
6 Hz), 1.28 (16H, sM.40 (9H, s), 1.45 (3H, s), 
1.64 (3H, s), 1.99 (2H, q, J = 6. 7 Hz) , 3.69(1H, 
d, J = 6.3, 9.3 Hz), 3.90 (1H, dd, J = 1. 8, 9. 3 H 
z), 3.95 (1H, dt,J = 1.5, 6.6 Hz), 4.41 (1H, t, J 
= 7.0 Hz), 5.53 (1H, dd, J = 7. 1, 15.4Hz), 5.71 (1 
H, dt, J = 6.7, 15.4 Hz),m/z (CI): C 23 H 44 N0 4 (M+H) 
+ tVX(Dnnm, 398.3200, m®M 398.3212 
[0 0 34] 2. ^ l/^--C15-Boc-^^>f is^tsls 
(it&®)V I i^^tR=n-C 10 H 2l , A = Boc) 
f& 

l"CWbtl/^<b-frte95mg (0.24 mmol) ^r^^0.9ral^7K 
0. lmHC@^L, SOXlXStirmmWlsfCo »«CS*^. 

^-7? is i to\**^xmmmm~rz> tmn&*'4A>&m 

/ft^^u=2 : 1 — 1 : 1) tfSt5:^:J;9 
aWft-fr***ft*«*Ki: LT70 mg (IRSP82%) » 
tc 0 

[a] D -1.6° (c 1.78, CHC1 3 ) 

1 H~NMR (270 MHz, CDC1 3 ) : 6 (ppm) 0. 87 (3H, t, J = 
6.7 Hz), 1.25 (14H, s), 1.34 (2H, m), 1.43 (9H, 

s), 2.02 (2H, q, J = 6.7 Hz), 2.82 (1H, ^n- K), 
3.61 (1H, m), 3.77 (2H, d-fll, 3.7 Hz), 4.33 (1H, 

m), 5.18 (1H, d,J = 7.6 Hz), 5.50 (1H, dd, J = 6. 
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3, 15.6 Hz), 5.74 (1H, dt, J = 6. 7, 15.4 Hz) 
13 C-NMR (CDC1 3 ) 14.1, 22.6, 28.3, 28.4, 29.0, 29. 

2, 29.3, 29.5, 29.6, 31.9, 32.3, 55.5, 64.2, 73.4, 
79.7, 128.9, 134.0, 156.6 

7G*#*f4£ (C 20 H 39 N0 4 <h LT) 

^SHil (%) :C 67.08; HI 1.15; N 3.87 

tUMt (%) : C 67. 19; H10. 99; N 3. 92 
[0 0 3 5] 3. ^ U$r-C\5-*-7 4 iszii/ls— 1 - 
V ^m^-^v-J^ (i\&mv I I l3^tR=n-C 10 H 21> 

A = H, R' =CH 3 ) <D^)$L 

***H*T, 2T#btl,jt{k-&«J65 mg (0. 18 mmol) 
^QJIfttft9Rl35 mg (0.4 mnol) trY+W^l mllC*** 

u ftspL&fts&a&y by ^^uso mg (0.4 imo 

&*k$>xm*mm'fhy vj*&m*.xtfm^ mm- 
1 — 1:2) -e»»t6r £K.Z9mM4k&b&m&m 

ikVok LT59 mg (JR*70%) ttJ56»lt (2T' 

nhtitc^m m m g (14%) leuix^tufco 

[a] D -5.4° (c 1.4, CHCI3) 

1 H-NMR (270 MHz, CDC1 3 ) :5 (ppm) 0.87 (3H, t, J = 

6.6 Hz), 1.25 (14H, s), 1.33 (2H, m), 1.42 (9H, 
s), 2.02 (2H, q, J = 6. 7 Hz), 3.77 (3H, d, J= 11.2 

Hz), 3.78 (3H, d, J = 11.2 Hz), 3.79 (1H, m), 4.0 
9 (2H, m), 4.33UH, m), 5.03 (d, J= 9.0 Hz), 5.46 

(1H, dd, J = 6. 0, 15.4 Hz), 5.76 (1H, dt, J = 6. 
7, 15. 4 Hz) 

13 ONMR (CDC1 3 ) 14.1, 22.7, 28.3, 29.1, 29.2, 29. 

3, 29.5, 29.57, 29.61,29.7, 31.9, 32.3, 54.0, 54. 

4, 54.7, 66.1, 70.0, 79.7, 128.4, 134.0, 156. 0 m/z 
(CI): C 22 H 45 N0 7 P <M+H) + * LTOffjftflt, 466.2863, 

^SMB, 466.2855 
[00 3 6] 4. -X UJr-C\5~*7 J ls=fi/Zs- \ ~~ 
] J>W£ Uk&Vol iC^VNTR=n-C 10 H 21 ) CO^J& 
3-cmbtlfcik&gd23 mg (0.05 mmol) ^{t^^U-V 
lnlfc»a>LT?&*PU hVs* f/W^7 ^50 micro 

L (0.3 mmol) ^Dts MT 3 l$IKIit# bfc e ^CO^ 
SKSrSMBSL v^^lf^O. 5 ml<h7R0. 5 ml^-^n^L. #J 2 

TJSMBLfco 2§£20 mg£rTHF-7k (2 : 1) 
ttAi"^it{Cj;i?^S{b^Sr«feB*i:LT12 mg 

(|R*71%) »fco 
A H-NMR (270 MHz, CD 3 0D-CD 3 C0 2 D, 3:1) :6 (ppm) 0.8 
7 (3H, t, J = 6. 7 Hz), 1.27 (14H, s), 1.39 (2H, m), 

2.07 (2H, q, J =6. 6 Hz), 3.41 (1H, m), 3.92 (1H, 
dd, J = 7.0, 12.1 Hz), 4.06 (1H, m), 4.17 (1H, t, 



J = 7.8 Hz), 5.45 (1H, dd, J - 7. 7, 15.3 Hz), 5.86 
(1H, dt, J=6. 6, 15.1 Hz) m/z (CI): C 15 H 34 N0 5 P (M+ 

H) + t LT<Dfrj|«, 338.2026, H»HB, 338.2051. 

[0 0 3 7 ] (HK6ffi|2) X \s*—C\% — *y<< >=?i/ 
>~1-V^m Ut&fa I lC*5l>T\ R=n-C 13 H 27 ) <£> 

1 . ^ U^--C18-N-Boc-N, 10— f y>^n t°y 

Mfrg^I I M^t, R=n-C 13 H 27 , A 
= Boc, B = CH 3 , C = CH 3 ) <D^$L 

MMmi <d i tmm^&f& 1, tz 0 m&nwtm. &^86% 

Ca] D -37.8° (c 0. 84, CHC1 3 ) 

X H-NMR (C 6 D 6 , 80 : 6 (ppm) 0. 89 (3H, t, J = 6. 
7 Hz), 1.31 (22H, s),1.40 (9H, s), 1.45 (3H, s), 
1.64 (3H, s), 1.99 (2H, q, J = 6. 8 Hz), 3.69(1H, d 
d, J = 6.3, 9.0 Hz), 3.90 (1H, dd, J = 1. 5, 9. 3 H 
z), 3.95 (1H, dt, J = 1.5, 6.6 Hz), 4.41 (1H, t, J 
= 7.0 Hz), 5.53 (1H, dd, J = 6. 8, 15.3 Hz), 5.71 
(1H, dt, J = 6. 7, 15.4 Hz), 

13 C-NMR (C 6 D 6 ) 14.1, 23.0, 24.3, 27.1, 28.4, 28.5, 
29.5, 29.6, 29.7, 29.9, 30.1, 32.3, 32.6, 62.5, 6 
4.8, 74.8, 80.3, 94.6, 130.6, 134.0, 156.6 m/z (C 

I) : C 26 H 5O N0 4 (M+H) + <h LTcOfT^M: 440.3670, MM 
ffl: 440. 3652 

[0 0 3 8] 2. X U^"-C18-Boc-^ 7 *i X=T->V 
(it&tiOV I i£:fc3^T, R=n-C 13 H 27> A=Boc) <D 

mmm 1 <o 2 1 mm^^ u/c Q m&mfc<> i&mo% 
MA : 58^60^ 

[a] D -0.7° (c 1.6, CHCI3) 

X H-NMR (270 MHz, CDC1 3 ) : 6 (ppm) 0. 87 (3H, t, J = 
6.7 Hz), 1.25 (20H, s), 1.34 (2H, ra), 1.44 (9H, 

s), 2.03 (2H, q, J = 6.8 Hz), 2.60 (1H, ^D-K), 
3.61 (1H, m), 3.78 (2H, d-«, 3.7 Hz), 4.34 (1H, 

dd, J = 2.9, 6.1Hz), 5.18 (1H, d, J = 7. 6 Hz), 5.5 

0 (1H, dd, J = 6.5, 15.5 Hz), 5.74 (1H, dt, J = 6. 

8, 15.4 Hz) 

13 C-NMR (CDC1 3 ) 14.1, 22.7, 28.3, 28.4, 29.0, 29. 
2, 29.3, 29.5, 29.58, 29.63, 29.7, 31.9, 32.3, 55. 
5, 64.3, 73.4, 79.7, 128.9, 134.0, 156.6 
7C*#*f« (C 23 H 45 N0 4 ^ IT) 

(%) : C 69.22; H11.45; N 3.47 
ff^E (%) : C 69. 13; H11.35; N 3.51 
[00 3 9] 3. ^ U^—CIS— *7 4 >^T-»— 1 — 
V^m^^^ (it&VoV I I fc*5V*-C, R=n-C 
13 H 27 . A = H, R' =CH 3 ) (D^f& 

[a] D -3.5° (c 1.0, CHCI3) 

L H-NMR (270 MHz, CDC1 3 ) : 6 (ppm) 0. 87 (3H, t, J = 
6.6 Hz), 1.25 (22H, s), 1.42 (9H, s), 2.02 (2H, 
q, J = 6.7 Hz), 3.77 (3H, d, J = 11.2 Hz), 3.78 (3 
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H, d, J = 11.2 Hz), 3.79 (1H, m) , 4.09 (2H, id), 4. 
33 (1H, m), 5.03(d, J = 9.0 Hz), 5.46 (1H, dd, J = 
6.0, 15.4 Hz), 5.76 (1H, dt, J = 6.7,15.4 Hz) 
13 C-NMR (CDC1 3 ) 14.1, 22.7, 28.3, 29.1, 29.2, 29. 
3, 29.4, 29.5, 29.58, 29.63, 29.7, 31.9, 32.3, 54. 
3, 54.5, 54.6, 66.2, 70.1, 79.7, 128.4, 134.0, 15 
6.0 m/z (CI): C 25 H 51 N0 7 P (M+H)"£ LTCDff-jMt, 50 

8.3333, mmm> 508.3335 

[0040] 4. ^ u^--ci8-^^^ y^>y- 1 - 

(ft^ttlCfc^t, R=n-C 13 H 27 ) (D&J$ 

mifc&\i(D4 kmmic&f&i^tio m&mfto ^^62% 

A H-NMR (270 MHz, CD 3 0D-CD 3 C0 2 D, 3:1) : <5 (ppm) 0.8 
7 (3H, t, J = 6. 6 Hz), 1.26 (20H, s), 1.38 (2H, m), 

2.06 (2H, q, J =6.6 Hz), 3.37 (1H, m), 3.95 (1H, 
dd, J = 7.0, 12.1 Hz), 4.07 (1H, m), 4.19 (1H, t, 
J = 7. 8 Hz), 5.44 (1H, dd, J = 7. 7, 15.3 Hz), 5.86 

(1H, dt, J = 6. 6, 15. 2 Hz) 
7t.mft$tm (C 18 H 38 N0 5 P<?r LT) 
MBM (%) :C 56.82; HI 1.35; N 3.57 
ftlM: (%) :C 56.97; H10.09; N 3.69 

[oo4i] (mmms) *\s*-z-t% 

^^^1. 3 tft-&fc I \z 

*5WC, R=C 6 H 5 ) <D&& 

IfcfeWC, R=C 6 H 5 , A=Boc, B=CH 3 , C = 
CH 3 ) 

;UTi?^U>-103 mg (1.0 mmolK **-fb«fb^ 
J ir>265 mg (l.OmmolK v^^vU-gEiftl. 0 M^^r 
f-V^^0.9 ml (0.9 mmolK TA^fc K{b£* I 1 I 
(A= B o c s B = CH 3> C = CH 3 ) 135 mg (0.6 mm 

Hfl^^a*&fettltt|grfC£ LT180 mg (JR*92%) 

[a] D -89. 1° (c 1.48, CHC1 3 ) 

l H-NMR (C 6 D 6 , 80^) : <5 (ppm) 1.39 (9H, s), 1.42 
(3H, s), 1.59 (3H, s),3.67 (1H, dd, J = 6. 3, 9. 3 H 
z), 3.94 (1H, dd, J= 2. 0, 9.3 Hz), 4.02 (1H, dt, 
J = 2. 0, 6.4 Hz), 4.60 (1H, t, J = 6. 7 Hz), 6.22 
(1H, dd, J = 7. 1, 15.9 Hz), 6.62 (1H, d, J = 15.9 
Hz), 7.00-7.15 (3H, m), 7.26 (2H, m) 
13 C-NMR (C 6 D 6 , 80 C C) 24. 3, 27. 1, 28. 5, 62. 5, 64. 
5, 74. 4, 80. 4, 94. 6, 127. 0, 127. 1, 128. 8, 128. 9, 1 
29.9, 132.7, 156.6m/z (CI): C 19 H 28 N0 4 (M+H)* b LT 
(D^WiiM. : 334. 1948, : 334. 1962 

[0 0 4 2] 2. i/yt>;^l/^-BocT^7 
/Uzi—/vmm# MfrMbV IfcfeVvr, R=C 6 H 5 . A = 
B o c ) (D^f% 

^mMi<D2tmmiz&j&i,fro \\&m\ i (r=c 

6 H 5 ) 84 mg (0.25mmol)d^«JS^*dSMfe@#i: U 
T66 mg (iiX^89%) #£>*bfc 0 



Bit^ : 78—80^ 

[a] D +11.3° (c 1. 32, CHC1 3 ) 

X H-NMR (270 MHz, CDC1 3 ) :S (ppm) 1.43 (9H, s), 2. 
03 (2H, q, J = 6.8 Hz), 3.75 (1H, /p^K), 3.79 
(1H, m), 3.85 (2H, ), 4.64 (1H, m), 5.37 (1H, d, J 
= 8.3 Hz), 6.27 (1H, dd, J = 5. 9, 15.9 Hz), 6.69 
(1H, d, J = 15.9Hz), 7.22-7.42 (5H, m) 
i3 C-NMR (CDC1 3 ) 28.2, 55.6, 63.5, 72.6, 79.9, 126. 
5 (20, 127.7, 128.5 (2C), 128.8, 131.4, 136.5, 15 
6.6 

(C 16 H 23 N0 4 £ LT) 
MfflW. (%) : C 65. 24; H 8.03; N 4.67 
(%) :C 65. 51; H 7.90; N 4.77 
[0 0 4 3] 3. v/yt;;^i/t-Boc7;/7 

C 6 H 5 , A = H, R' = CH 3 ) <D&& 

mmm\(D3 tmm^^tc 0 m^vm 0 4x^65% 

[a] D +0.9° (c 0.9, CHC1 3 ) 

1 H-NMR (270 MHz, CDC1 3 ) :5 (ppm) 1.37 (9H, s), 3. 
76 (3H, d, J = 11.2 Hz), 3.78 (3H, d, J = 11. 1 H 
z), 3.93 (1H, m), 4.15 (2H, m), 4.58 (1H, m) , 5. 12 
(d, J = 8. 3 Hz), 6.20 (1H, dd, J = 5.4, 16.0 Hz), 
6.70 (1H, d, J =16.0 Hz), 7.18-7.40 (5H, m) 
13 C-NMR (CDC1 3 ) 28.2, 54.3, 54.5, 54.6, 66.0, 66. 
9, 79.8, 126.5 (2C), 127.6, 128.3, 128.5 (2C), 13 
1.6, 136.6, 156.0m/z (CI): C 18 H 29 N0 7 P (M+H) + i It 
OftrMM 402. 1611, m®M : 402. 1632 
[0 0 4 4] 4. ^ 2 — / — 

- 1 , 3-i/*—;ls- i-y^te {ft&m I M*3^T, 
R=C 6 H 5 ) (Di=V% 

- (mmmm :n-zf* ;—/is/mm/7k=6 : 1 : n 
i-£9tif«iLfc 0 m&mfro 4x^41% 

X H-NMR (270 MHz, CD 3 0D-CD 3 C0 2 D, 4:1) :6 (ppm) 3.6 
5 (1H, ra), 4.03 (1H, m), 4.14 (2H, m), 6.22 (1H, d 
d, J = 6.0, 16.0 Hz), 6.80 (1H, d, J = 16.0Hz), 7. 
22-7.40 (5H, m) 

[0045] (mmw 4 ) Edg&m&fe&timm 
hl wmm&mffomnzyA^i^ bbrc '98, 263, P . 2 
5mm<Dxmzi£<> x . 10% * isjfeytfinm&^m l ^irpm 

I -1640i^% <Gibco)&^T»50«ftt#*U EdgS* 
(*^^IS^ffit^mLT^-5ftft#it»J31«aJ9a«fe HL60£ 
US®Lfc 0 roEdg5»f*«r«lia*ffilJ:*aLTt^ HL 
60£ffi^T. IKRMolnntfVtttrMrtL^. jRBjfijS 
«Wffi«£:LT, »f^Ca 2+ ^^Ji#^ij^Lfc 0 ft 
HL60^acgp_h<DEdg^#te. SPN - 1 P^^i" 

Lfc&l£*fflJ&F*9 Ca 2+ jRffid5±#i-S*^««$ixTl/> 
£(FEBS Letter '96, 379, p. 260, BBRC '98, 253, p. 



-10- 



bt£Z> 0 Ca 2+ 3fU— hf^^Fura - 2 AM£rHL 60*M&(CEl 

*9&*itti» ^m±^icMmmm 1.2 mizitm 

U %;ytytmi LS - 50 B ^rV^/U^^ mife®} 

Jfeffl) M3£#U 0.5#&t;iM)jgfcg£340 nm (Ca 2 *£ 
3rU— h LfcFura - 2£Sfog) £380 nm (^J&Fura - 
2%mm) *) 510 nmCO^^^T^ 

Lfc 0 &$^JC (SafcWl, 2&7tte3<D{b**) £30 
raicroM^itT 5 . ^ ^ n > y V^*ffil>TJ!lPx.fc» 
^3fe3tS^ii^ LTCa 2+ ^)Sif ^ 5 ^Wlfe 

8«fc«&«S&#nSHC 1 microMtf>SPN - lP^ril^JPL 
fcBS. Ca 2 ^i#£Pt- if U **W*>SPN - 

lP«ffitel£o^TtfeWLfco Sli6« 1 *fcf4 2 <D{b** 
SrWiDbfcfK spn - iPii5D(cj:5^(^Ca 2+ ^gti^n 

#*«0«|fe*K8&ra& SPN -IP (1 micro M)£r»l 
LfcJ£JWd:±^ <t fWl^i- fro tc Q Ca 2+ ^i#;tJP 
fi, »tt*HH» (XjMKfl&n) T^Ca 2+ ^P^^tc^-i- 

$«»tti: UT, Ca 2 ^P^%-e|?#BUfc 0 *<Dfa 
*s H^0*J 1 <CKb**a*0. 003—0. 03 microM»£tC:fc^ 

2 (Dit&ynte £x$mMM 3 cofb-a-^^o. oi~ 

0.1 microM»ffitC*5V^-C, fflffl^#^{CSPN - lPl£j:6 
Ca 2+ *a^D&«!*JLfco *©ttJR:£|g| 1 t^1% * 

mi&ftca 2 +mi)u<Dso%mitWkgz (ed 50 m> a*, 

#4 1 (Vik&VQX* 0. 015±0. 007 microM x MMW 2 6D>ft;-& 
*T 0. 030±0.002 microM. MMM 3 (Dik&tyJX 0.037 
±0.014 microM-Cfcofca*. Edgtt©ttt^«feSiX 
TV>6*^5;;/CO ED so ffi 1. 8±0. 1 microM^Jt^f6 

ir^^i 1 (oik&mnYtm&m^^wm. mmm 2 

^ 1 {c^i" 0 
[^1] 





ED^micro M) 






1.8±0.1 


8W**K 


sfcffifcl 1 


0.015±0.007 


§£ffcff1 2 


0.030 ±0.002 




0.037±0.014 



[0046] (mmm 5 > jiL«¥»ttK:j»3?i-fisffl 



Edg***dS»»bTV^*3&S«#SiXT*3 9 ( The A 
merican Society for Pharmacology andExperimental T 
herapeutics' 00, Vol. 58, 449H) , SPN - 1 Pb 

£>tb"0 % £> ( The American Physiological Society 9 

8, ci255M) 0 &ot\ mmm i<Dfc&mz&z 

W&.\Z.^ ^-7=7l/Yfc (Explant culture) \Z. <fc o TfS 

m (Gibco)tc-C*«L, *lal«ftU****fc«, 5X 
10 3 M& / cm 2 (D^^^tC^@U^{C^^fc 0 iiJS 

0^7>fy^>/U7^77^!J;V3!Jy ( 10 microM 
)£^T**Ml*Mb**, *v^7$m»* 

SSUl^bnU 24R£ra«, BrdUT^-fe-r (Science , 82, 2 

18, p.474)iz±^xffij&igm&m7£i,tio ^(D^Wz. m 

MM lCDik&m* 0.3—3 microM^^tCl^V>T. ffift^ 

#»fcjlL*¥»jB*ljaJ||*«r»*lbfc a &*>\ Btt^ffift 
^ Ltffl^f:77 ^ y(COlNT(130, 100 microM^g 

2 {C^i" 0 

[0 0 4 7] (H^rj 6) 3 H - SPN - 1 P£JfiV*fctt 

t9#M#Jffi«Biat^H L6 0^fc o H L60jftflaS:a^ 
#fftt£ ioTlElIlXm F~ 12i§i^ ( 4 < C«ff, 10 ml) (C 
MflU RI***fcJBAbfc. jNHfi&S&iSifc 200 micro 
1 ( 1X10 6 mm/ml F- 12) tC N mm& l nMC0 3 H- SPN 
- 1 P( 15 micro Ci/1 mM) tti&mm 100 nMO^KSfc 
fk^^ (^tfe^J lfc**, ^^tj 2{b*^?, ^Jfe0H3<b 

^*PX., 4 c lClc:T 30»|ffl (^jSJ^UT) 
Klfe«rffofe 0 12, 000 rpmlCTa^4>l*», Ji 

(^^^-^>-) 1.5 mlX?»»«^>f r/Mc^UWflc^^ 

^u— i v^r>^^^- l 2100(^5/ ^^>-)-e^ctt^ 
spn - 1 p<b(^«, Mb**, mmm 

2{b**, **0H3<zMb***s % 3 H - SPN - 1 

1^2] 
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®>m #mm%>m( 100 hjvd 


3 H-SPN-IP (DPM) 


mmm 




1323± 81 


mmm 


SPN - 1 P 


975 ± 45* 




mmm 1 


1023 ± 66* 






843 ±127* 






1102± 379* 



[0 0 4 8] mmm i ) 

«lt< Wfc UTjasttfbLfcjfiL/jN«d»bjSktb 

»J!{t:^ii^T$^:^i:%x.bt^Tv^6o spn-ip 

t\ s pn- i p&&&m&Mt LTffl^T, ^MlkW 
in vitro^^V^Jt^U ^Mf^ffiV^T, 

[0 0 4 9] (1) j^ffilifojfin vitro&m^'r/UCDm 
& 

»*S 0. 1 — 10roicroM<>:ft5 <t 5fc«»Lfco EP**3> H 

^tzft^&Wi* 5 3 0 n m(D%a£»Bt& Q Mfc 
S]xl00 

5) o 

*r<98tf&, SPN- IP 10 microMtCT, WStfc*?*'* 
^ft&JlSiE, tt#3ftSfl£iSt*W-fc (@3# 

IH) o o£«9. SPN-lP«»fatf^ 

[00 5 0] ( 2 ) ffc*E*fBj§S - ifctfrtSIWIMSSflUIJ 



/^Tltl^HlKffl 2 tf>{b£^£ 0.01 — 1 raicroMT^D 
U SPN-IP 10 micro M^rT^^At^T^^^; 

J: 9 ^Hj Lfc 0 ^co^^^lD4 (c^-To EH-^£*i6 J: 
t£oT. ^dhW in vitro^e^vWC^T. SP 

N-i p«r*issRjB«itbTfflv^»fr, mmm2(oit 

So 

[0 0 5 1 ] 

[0 1 ] *»W©ft^^ift#6!j[cEd gftSittS: 
[El 2] ^«nofl:^«d^SttffM(cj|L*WtttftlSi 

icx&mmm. ** rftttttisfciatu /mw*p£i 
voicxmnicnmz^-f* 

[13] rtA«na-#**Bs^tc&«i-spN-i 

P^^^r^-To 

[H14] *»^^4fe^#^3*^jfcW^&jSWfla^o»l!i 
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mi ) 




lnui 




7 vis *J<nm% 



(51) Int. CI. 7 SaSiJIS-^ 
A6 1 P 11/00 
27/02 

29/00 1 0 1 

35/00 



F I 

A 6 1 P 11/00 
27/02 
29/00 
35/00 



r (##) 



10 1 



«o< tfrff*n*&16- 2 
<72)SBW# tf± «- 

»io < l-i-i m&n&& 



F^— A(#3f) 4C086 AA01 AA02 AA03 AA04 DA34 
MA01 MA04 NA14 ZA33 ZA36 
ZA37 ZA40 ZA45 ZA59 ZA96 
ZB15 ZB26 
4H050 AA01 AA02 AA03 AB20 AB23 
AB25 AB27 AB28 AC40 AC80 
BD70 



